Let M be a semi-discrete linearly compact module over a commutative noetherian ring R and i a non-negative integer. We show that the set of co-associated primes of the local homology R-module H 
Introduction
In [10] This definition is in some sense dual to A. Grothendieck's definition of local cohomology modules. Next, in [6] the authors studied local homology modules for the category of linearly compact R-modules, which contains strictly all Artinian modules and also finite R-modules when R is a complete local ring. It should be noted that in the case of linearly compact modules, this definition of local cohomology modules is coincident with the definition of J. P. C. Greenlees and J. P. May [9, 2.4] . We showed in [5, 4.5] that if M is a semi-discrete linearly compact R-module and the local homology R-modules H [8] . Throughout this paper, R is a commutative noetherian ring with non-zero identity and has a topological structure.
Premilinaries
We begin by recalling briefly definitions and basic properties of linearly compact modules and local homology modules that we shall use.
Let M be a topological R-module. M is said to be linearly topologized if M has a base of neighborhoods of the zero element M consisting of submodules. M is called Hausdor¤ if the intersection of all the neighborhoods of the zero element is 0. A Hausdor¤ linearly topologized R-module M is said to be linearly compact if F is a family of closed cosets (i.e., cosets of closed submodules) in M which has the finite intersection property, then the cosets in F have a non-empty intersection (see [13] ).
It is clear that artinian R-modules are linearly compact and discrete. If ðR; mÞ is a complete ring, then finite R-modules are also linearly compact and discrete.
We know that the inverse limit lim À t is a left exact functor on inverse systems of modules. However, if fM t g is an inverse system of linearly compact modules with continuous homomorphisms, we have the following lemma.
Lemma 2.1 (see [6, 2.4] ). Let 0 ! fM t g ! fN t g ! fP t g ! 0 be a short exact sequence of inverse systems of R-modules. If fM t g is an inverse system of linearly compact modules with continuous homomorphisms, then the sequence of inverse limits
is exact.
Let I be an ideal of R, the i-th local homology module H I i ðMÞ of an Rmodule M with respect to I is defined in [4] by
. It should be noted that this definition of local homology modules is coincident with the definition of J. P. C. Greenlees and J. P. May [9] in the case of linearly compact modules. The local homology modules H I i ðMÞ of a linearly compact R-module M are also linearly compact R-modules. Moreover, every short exact sequence of linearly compact R-modules induces a long exact sequence of local homology modules (see [6, 4.6] ). We have some basic properties of local homology modules. In case M is a linearly compact module, we have the following properties.
Lemma 2.4 (see [6, 4.8] ). Let M be a linearly compact R-module. Then
A Hausdor¤ linearly topologized R-module M is called semi-discrete if every submodule of M is closed. Thus a discrete R-module is semi-discrete. The class of semi-discrete linearly compact R-modules contains all artinian R-modules. Moreover, it also contains all finite modules in case R is a complete local ring (see [13, 7.3] ). 
The finiteness of co-associated primes
We first recall the concept of co-associated primes. A module is called cocyclic if it is a submodule of EðR=mÞ for some maximal ideal m of R. A prime ideal p is called co-associated to a non-zero R-module M if there is a cocyclic homomorphic image T of M with p ¼ Ann R T [16] . Note that this concept of co-associated primes is equivalent with the concepts of L. Chambless [3] and H. Zö schinger [19] . The set of co-associated primes of M is denoted by Coass R ðMÞ. M is called p-coprimary if Coass R ðMÞ ¼ fpg. If M is a semidiscrete linearly compact R-module, then the set Coass R ðMÞ is finite (see [6, 3.4] ).
We proved in [5, 4.5] To prove Theorem 3.1, the following lemmas are necessary. If 0 ! N ! M ! K ! 0 is an exact sequence of R-modules, then Coass R ðKÞ J Coass R ðMÞ J Coass R ðNÞ U Coass R ðKÞ (see [16, 1.10] ). In general we do not have the equality Coass R ðMÞ ¼ Coass R ðNÞ U Coass R ðKÞ. However, in the following lemma we show that the equality is true in case K is a finite module. In case p is not a maximal ideal, by [16, 1.16] , there is a sumirreducible homomorphic image N=C of N with p ¼ fx A R j xðN=CÞ 0 N=Cg and Coass R ðN=CÞ ¼ fpg. Thus we have the following short exact sequence 0 ! N=C ! M=C ! M=N ! 0 and hence Coass R ðM=CÞ J Coass R ðN=CÞ U Coass R ðM=NÞ ¼ fpg U Coass R ðM=NÞ. Since p is not a maximal ideal, N=C is not a finite R-module, so M=C is also not a finite R-module. It should be noted that the co-associated primes of a finite module are only maximal ideals. Therefore p A Coass R ðM=CÞ J Coass R ðMÞ and the proof is complete. r [6, 3.4] , because M is a semi-discrete linearly compact R-module. We now use Matlis duality to get a finiteness result for associated primes of local cohomology module. In Corollary 3.6 ðR; mÞ is a local ring and the topology of R is the m-adic topology. 
